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ABSTRACT
Background and Aims A previous research study concluded that wine and beer labelled as lower in strength increase
consumption compared with the same drinks labelled as regular strength. The label included both a verbal and numerical
descriptor of strength. The present study aimed to estimate the effect of each of these label components.Design Adaptive,
parallel group randomised controlled trial, comprising an internal pilot sample (n1 = 90) and a confirmatory sample
(n2=57). Setting University bar laboratory in London, United Kingdom (UK).Participants A total of 147weekly wine
drinkers were sampled from a nationally representative English panel. Intervention Participants were randomised to
one of three groups to taste test wine in a bar-laboratory, varying only in the label displayed: (i) verbal descriptor only
(Super Low); (ii) numerical descriptor only (4% alcohol by volume (ABV)); and (iii) verbal descriptor and numerical de-
scriptor combined (Super Low 4%ABV) (each group n = 49). Measurements The primary outcome was total volume
(ml) of wine consumed. Findings Participants randomised to the numerical descriptor label group (4%ABV:
M = 155.12ml, B = 20.30; 95% CI = 3.92, 36.69; P value = 0.016) and combined verbal and numerical descriptor label
group (Super Low 4%ABV: M = 154.59 ml, B = 20.68; 95% CI = 4.32, 37.04; P value = 0.014) drank significantly
greater amounts than those randomised to the verbal descriptor label group (Super Low: M = 125.65 ml).
Conclusions This bar laboratory study estimated that a greater quantity of ‘lower’ strength wine was consumed when
the label included a numerical strength descriptor compared with a verbal only strength descriptor.
Keywords Alcohol consumption, alcohol labelling, bar lab, lower strength alcohol labelling, public health,
randomised controlled trial.
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INTRODUCTION
Worldwide, 5.3% of all deaths and 5.1% of the global bur-
den of disease can be attributed to alcohol consumption
[1]. Policy changes encouraging the greater availability
and sale of lower strength alcoholic drinks have been
mooted as having the potential to reduce total alcohol con-
sumption and associated harms at the population level [2].
In the United Kingdom (UK), industry representatives have
called for extending the range of lower strength alcohol la-
belling above the current cap of 1.2% alcohol by volume
(%ABV) [3]. For lower strength alcoholic drinks to achieve
their full potential for reduced consumption at the popula-
tion level, two conditions need to be met: (i) the occasions
during which alcohol is consumed must not increase
(potentially extending the total time during which alcohol
is consumed; [4,5]); and (ii) consumers must not compen-
sate for the lower strength of these drinks by consuming
more (thereby resulting in higher overall alcohol consump-
tion; [6]).
Although evidence on this topic is scant, the few studies
conducted to date suggest that extending the range of
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lower strength alcohol labelling may lead to paradoxical ef-
fects. Labels displaying alcohol units seem to be counterin-
tuitively used as a reference cue to identify and purchase
stronger or cheapest-for-strength alcohol products,
highlighting a possible negative effect of more prominent
labelling of the alcohol content of drinks [7,8]. More recent
studies found that the marketing materials used both by
producers and retailers in the United Kingdom for lower
strength alcoholic drinks suggested extending the occa-
sions suitable for alcohol consumption [9]. In another
study, weekly wine and beer consumers sampled from the
UK population mirrored such claims, by reporting that
they perceived lower strength alcoholic drinks as suitable
for consumption on more occasions and by more varied
consumer groups when compared to drinks of regular
strength [10]. Furthermore, although weekly drinkers’
self-reported understanding of the alcohol content of lower
strength alcoholic drinks was superior to knowledge of
content of regular strength alcoholic drinks, this better un-
derstanding did not translate in less harmful consumption
[11]. Specifically, participants in a bar laboratory setting
consumed approximately 20% more wine or beer when it
was labelled as lower in strength.
However, Vasiljevic and colleagues could not examine
whether the effects of the lower strength alcohol labelling
stemmed from the verbal or the numerical descriptor of
strength because all the labels denoting lower alcohol
strength featured both verbal (e.g. Super Low Alcohol)
and numerical information (e.g. 4%ABV) of alcohol
strength [11]. This is an important consideration for any
change in legislation pertaining to labelling and promotion
of lower strength alcoholic drinks because of the potential
for adverse effects arising from such labelling at the popula-
tion level. The present study aimed to fill this gap. We ex-
amined whether; the verbal descriptor (Super Low) or the
percentage alcohol by volume (4%ABV), or their combina-
tion would impact consumption. As no prior evidence ex-
ists that could inform directional hypotheses, exploratory
analyses were undertaken to test the effects of these labels.
METHODS
Trial design
A between-subjects parallel group randomised controlled
trial with one independent factor of three levels corre-
sponding to the label that accompanies wine for consump-
tion: (i) label displaying only a verbal descriptor (Super
Low); (ii) label displaying only a numerical (%ABV) descrip-
tor (4%ABV); and (iii) label displaying a combination of
both a verbal and a numerical (%ABV) descriptor (Super
Low 4%ABV).
Because prior studies did not provide an estimate of
effect size for the comparisons between the three experi-
mental groups the study incorporated an internal pilot
allowing us to estimate the required total sample size in
an adaptive fashion [12–14]. In the internal pilot, the ini-
tial sample size of 90 participants (30 per group) was cho-
sen as a pragmatic number to estimate the likely effect size
of the comparison between the three groups, with a view to
estimating a required total sample size to detect a likely ef-
fect [13]. Before commencement, it was pre-specified and
prospectively pre-registered that if the required total sam-
ple size for the full trial was estimated to be<300 following
analysis of the internal pilot data (i.e. futility criteria), we
would recruit the remaining sample and analyse the data
from all participants together [14] (see also our trial regis-
tration https://doi.org/10.1186/ISRCTN33451258). After
analysing thedata fromthe internalpilot (Table1), itwas es-
timated from simulations that a full trial would require the
recruitment of 57 additional participants (19 per group) to
attain 93% power to detect a difference between the group
randomised toaverbaldescriptoronly label (SuperLow)ver-
sus the group randomised to a combination label of both a
verbal and numerical descriptor (Super Low 4%ABV); and
82% power to detect a difference between the group
randomised to a verbal descriptor only label (Super Low)
versus the group randomised to a numerical descriptor only
label (4%ABV). Because this was within the pre-specified
range in our trial registration, we therefore recruited the
additional 57 participants, resulting in a total of 147 partic-
ipants for the full trial.
Participants
In total, 147 weekly alcohol drinkers (age 18+) with a
stated preference for wine were recruited via a research
agency (https://www.icmunlimited.com/) from a panel
representative of the general population of England
(with interlocking quotas set for age, gender and
socio-economic status [SES]). Exclusion criteria included
pregnancy (women only), current medication use and a
history of neurological or psychiatric disorders. Once eligi-
bility for the study was ascertained, participants were
randomised to one of the three groups varying in the labels
used to describe the wines they were invited to taste, but
not in the actual wines (see Procedure). See Table 2 for
the characteristics of the sample recruited.
Table 1 Summary statistics (ml) of the experimental groups at the
interim analysis (n = 30 per experimental group).
Mean (SD) 95% CI
Super Low 112.47 (57.47) 91.01 – 133.93
4% ABV 163.10 (90.25) 129.40 – 196.80
Super Low 4%ABV 160.70 (70.99) 134.19 – 187.21
2 Milica Vasiljevic et al.
© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction. Addiction
Intervention
To avoid possible ceiling effects, participants in each exper-
imental group were presented with three identical glasses
filled with equal amounts (125 ml per glass) of wine
(actual %ABV ~5.5%). Because the study used a be-
tween-subjects design, a cover story was used purporting
that the three glasses contain three samples of the same
wine manufactured by the same producer and with the
same ingredients, but fermented in vessels made from dif-
ferent materials that can result in variations in taste.
Therefore, the participants were told they will partake in
a taste-preference task and rate the three wine samples.
The labels comprised small pieces of card placed in front
of the glasses according to randomisation. The
taste-preference task is a validated method for assessing
alcohol consumption in laboratory settings and is validated
as an analogue for participants’ real-world alcohol use out-
side of the lab [15].
A glass containing 250 ml of water was available at all
times as a palate cleanser. To reinforce the cover story, par-
ticipants were asked to rate how pleasant, strong tasting,
sweet and fizzy the wines were (adapted from [16]). Partic-
ipants were told they could drink as much or as little as
they liked to make their ratings and were informed that
the taste test would last up to 10 minutes (M = 7.80,
SD = 1.37). The online Supporting Information
Table 2 Participant demographic and drinking characteristics.
Super Low 4%ABV Super Low 4%ABV
Sample size 49 (33.3) 49 (33.3) 49 (33.3)
Gender
Male 26 (53.1) 22 (44.9) 24 (49)
Female 23 (46.9) 27 (55.1) 25 (51)
Age group (years)
18–44 25 (51) 24 (49) 24 (49)
45–70 24 (49) 25 (51) 25 (51)
Social grade
Low (DE) 16 (32.7) 16 (32.7) 16 (32.7)
Medium (C1C2) 17 (34.7) 17 (34.7) 17 (34.7)
High (AB) 16 (32.7) 16 (32.7) 16 (32.7)
Ethnicity
White 37 (75.5) 27 (55.1) 30 (61.2)
Other 12 (24.5) 22 (44.9) 19 (38.8)
Educationa
Up to 4 GCSEs 5 (10.2) 5 (10.2) 2 (4.1)
1 A-level 7 (14.3) 6 (12.2) 0
2+ A levels 12 (24.5) 9 (18.4) 11 (22.4)
University 24 (49) 29 (59.2) 34 (69.4)
Missing/NA 1 (2) 0 2 (4.2)
Income (£)b
[0,15.5 K] p.a. 2 (4.1) 3 (6.1) 4 (8.2)
[15.51 K,25.5 K] p.a. 1 (2) 1 (2) 6 (12.2)
[25.51 K,40 K] p.a. 17 (34.7) 13 (26.5) 11 (22.4)
[> 40.01 K] p.a. 26 (53.1) 30 (61.2) 25 (51)
Missing/NA 3 (6.1) 2 (4.1) 3 (6.1)
Index of multiple deprivation (IMD)c
Quintile1 9 (18.4) 12 (24.5) 5 (10.2)
Quintile2 11 (22.4) 20 (40.8) 18 (36.7)
Quintile3 10 (20.4) 6 (12.2) 12 (24.5)
Quintile4 10 (20.4) 4 (8.2) 5 (10.2)
Quintile5 3 (6.1) 5 (10.2) 2 (4.1)
Missing/NA 6 (12.2) 2 (4.1) 7 (14.3)
Risky drinking (AUDIT-C)
Mean (SD) 4.8 (1.68) 5.2 (1.79) 4.97 (1.69)
Taste test duration (minutes)
Mean (SD) 7.85 (1.33) 7.77 (1.41) 7.78 (1.39)
Percentages appear in parentheses.
a
GCSEs (General Certificate of Secondary Education) are usually taken at age 15–16 in the UK; A-Levels at age 17–18.
b
Income bands are expressed per annum.
c
Index of multiple deprivation (IMD) denotes neighbourhood-level deprivation; Quintile 1 reflects the highest level
of deprivation and Quintile 5 the lowest level of deprivation.
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contains detailed information on the intervention and
taste-preference task set-up (see Figure S1 - S3).
Measures
Primary outcome
Total volume of drink consumed (in ml) was the primary
outcome. High precision scales (Smart Weigh Model
PL11B) were used to measure the total volume of drink
consumed during the taste test.
Secondary outcome
Product appeal wasmeasured by two items: ‘How likely are
you to buy/drink this wine?’ (answered on scales ranging
from 1 = very unlikely to 7 = very likely) (Spearman’s
ρ = 0.78, P < 0.001).
Other measures
Risky drinking was assessed using the alcohol use disorder
identification text-consumption (AUDIT-C) [17]. A sample
item asked ‘How often do you have six or more drinks on
one occasion?’ with responses ranging from never, less
than monthly, monthly, weekly, daily or almost daily. Re-
sponses to the three items were summed and dichotomised
to denote riskier (scoring above 5) versus less risky drinking
patterns (scoring below 5) [18].
Motivation to reduce consumption within the next
6 months were gauged via three items; ‘Thinking about
the next 6 months: I intend/want/will try to drink less
alcohol’. Responses were recorded on 7-point scales
anchored from 1 (strongly disagree) to 7 (strongly agree)
(Cronbach’s α = 0.93).
Self-licensing was measured using two items: ‘If I were
to have a low alcohol drink, I would feel like I deserved to
have something stronger for my next drink’; and ‘If I were
to have a low alcohol drink, I would feel like I could have
more than my usual number of drinks’. Participants
responded using 7-point scales ranging from 1 (strongly
disagree) to 7 (strongly agree) (Spearman’s ρ = 0.36,
P < 0.001).
Demographic characteristics including age, gender,
ethnicity, and SES (highest educational qualification, in-
come, occupation and index of multiple deprivation [19])
were recorded.
Procedure
The study was approved by the University of Cambridge
Psychology Research Ethics Committee (PRE.2017.095)
and the London South Bank University School of Applied
Sciences Research Ethics Committee (SAS1802). The
study was conducted in a bar laboratory mimicking a
‘bar’ environment, based in a central London location.
The internal pilot was carried out in the period 21 May
2018 to 13 June 2018 and the second phase 9 July
2018 to 2 August 2018. Participants were randomly
allocated to one of the three experimental groups using
random permuted blocks stratified by age (18–44 years,
45–80 years), gender and occupational SES (low, medium,
high) constructed before the commencement of the study
by a statistician (M.P.) blinded to the groups. This was per-
formed in R3.4.1 by creating a list of all possible combina-
tions, and then randomly removing some possibilities until
the required list length was achieved [20]. The flow of par-
ticipants through the study can be seen in the CONSORT
flow diagram below (Fig. 1).
Figure 1 CONSORT diagram of participant flow through the study
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The randomisation allocation to experimental group
was concealed from the market research agency recruiters
who assigned participants to a unique participation num-
ber according to age, gender and SES occupational status.
Participants were blinded to assignment of experimental
group (open-ended questions at the end of the testing ses-
sion confirmed that participants were not aware of the
study aims).
On arrival, participants were told they were undertak-
ing a taste-preference task in which they would rate the
quality of a new wine developed for the market and pro-
vided with the cover story outlined above. Participants
were then provided with the three glasses of wine and un-
dertook the taste test. Following this, participants com-
pleted a survey containing the secondary outcome and
other measures in the order they are described above. Par-
ticipants were then probed about their understanding of
the aims of the study and debriefed about the nature of
the study and told its true purpose. At this point, partici-
pants underwent another breathalyser test to gauge their
intoxication. Participants whowere above the driving limit
were asked to either stay in the laboratory until the effects
of the alcohol have dissipated, or take public transportation
when leaving the testing venue. Once participants vacated
the bar laboratory, the fluid they did not consume was
measured to ascertain how much wine they had drank.
Analysis
Analyses were conducted using SPSS 25 [21]. The internal
pilot analysis (n1 = 90) was based on the pre-specified stop-
ping boundary from the usual O’Brien–Fleming spending
function, the trial would have stopped if significance had
been achieved at the P ≤ 0.0007 level for either of the
two pairwise comparisons, which did not occur. At the
interim, it was decided that as the effect sizes were very
similar for the two contrasts between the Super Low exper-
imental group and the other two experimental groups, the
pre-planned primary analysis should be powered for two
comparisons with the Super Low experimental group,
resulting in two pairwise comparisons.
Examination of the distribution of the data revealed that
responses to the primary outcome were not normally dis-
tributed (Shapiro–Wilk test), which could not be corrected
by transformation, therefore the rank of total volume con-
sumed was used in an extension of the non-parametric
Kruskal–Wallis test. Although the secondary outcome
was also not normally distributed, regression diagnostics
were satisfactory when a transformation was used (i.e. log
[8-score]), which corrected the positive skew.
The subsequent analyses were therefore carried out
using regressions that included the stratification covariates
[22,23], which all had good diagnostics. The threshold for
significance set using the O’Brien–Fleming boundary for
the final stage analysis was set at P ≤ 0.0472 to adjust
for the interim analysis. Because there were two pairwise
comparisons of interest, the threshold for significance of
each comparison was set at P ≤ 0.0236. Stratification
covariates were reasonably balanced between the experi-
mental groups. Below, we present descriptive statistics in




Wine consumption differed significantly between experi-
mental groups. Participants who tasted winewith the label
combining verbal and numerical descriptors (Super Low
4%ABV: Mean Rank = 80.96, M = 154.59 ml; 95%CI
134.55–174.64 ml, SD = 69.79) drank significantly more
(P = 0.014) when compared to those participants who
tasted the wine labelled with a verbal descriptor only
(Super Low: Mean Rank = 61.23, M = 125.65 ml;
95%CI 104.78–146.53 ml, SD = 72.67). Participants
who tasted wine labelled with the numerical descriptor
only (4%ABV: Mean Rank = 79.81, M = 155.12 ml;
95%CI 132.20–178.06 ml, SD = 79.81) drank signifi-
cantly more (P = 0.016) when compared to those partici-
pants who tasted wine labelled with only a verbal
descriptor (Super Low) (see Table 3 for the full model).
For a graphical presentation of consumption levels across
the three experimental groups, see Fig. 2.
Extending the primary models to include moderating
variables (see online Supporting Information Table S2 for
syntax and inferential statistics); gender, age and SES occu-
pation yielded no statistically conclusive interactions (with
the exception of a main effect of gender, whereby men
drank significantly more than women, but this effect of
gender did not differ between experimental groups).
Similarly, when examining main effects and interactions
of experimental group with education, income, index of
multiple deprivation, risky drinking, motivation to reduce
consumption and self-licensing yielded no statistically
conclusive effects (see online Supporting Information
Table S3).
Secondary outcome
Self-reported appeal of the wine consumed did not differ
conclusively between the three experimental groups; all
Ps > 0.082 (see online Supporting Information Table S1
for more details).
DISCUSSION
Participants drank significantly more wine when the label
contained a numerical descriptor of alcohol strength
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compared to a label containing only a verbal descriptor of
alcohol strength. This higher level of consumption was
apparent both when the label contained only a numerical
descriptor (4%ABV) and when the label contained a com-
bination of a verbal and numerical descriptor of strength
(Super Low 4%ABV).
Taken together, these results suggest that the higher
consumption of lower strength alcoholic drinks seen in pre-
vious research is driven by the numerical rather than the
verbal information of strength on the label. This is in line
with recent findings from an online sample of weekly
drinkers who relied more heavily on the numerical rather
than the verbal information on the label when making
judgements as to the target groups and occasions of differ-
ently labelled wines and beers [10]. In the principal compo-
nent analyses (PCA), participants clustered the alcoholic
drinks based on the numerical rather than the verbal infor-
mation on the label. Combined, these findings demonstrate
that at least in judgements involving drinks of different
alcohol strength numerical information trumps verbal
information. Future research should examine the
mechanisms that lead consumers to rely more on numeri-
cal than verbal information of strength, as well as any
moderating variables to this effect (e.g. individual differ-
ences in numeracy levels) [24]).
Although the present study is not a direct replication
of the prior bar lab study [11], the experimental
group combining verbal and numerical information of
lower alcohol strength (Super Low 4%ABV) is identical
to the experimental group that displayed the highest
level of consumption in the prior study. The level of
consumption in both experimental groups containing
numerical information of strength in the present study
is comparable to the level of consumption for wine in
the relevant experimental group in the prior study
(in the earlier study consumption was M = 159.13 ml,
SD = 84.89).
Participants in the two experimental groups exposed to
numerical information on alcohol strength consumed
~23% more volume of wine when compared to partici-
pants not exposed to numerical information of strength.
This increased level of consumption may have significance
at the population level, although it has to be borne in mind
that the present study can only speak to effects arising
during a 10-minute taste test in a bar lab setting. Future
research is needed to ascertain whether increased
Figure 2 Graphical presentation of consumption levels (ml)
across the three experimental groups. Errorbars represent±1SE
Table 3 Regression predicting the rank of total consumption, based on experimental group and stratification covariates (ntotal = 147,
n = 49 per experimental group).
Estimate (B) P value 95% CI
Constant 70.23 <0.0001 52.63 – 87.84
‘4% ABV’ 20.30 0.016* 3.92 – 36.69
‘Super Low 4%ABV’
(Ref: ‘Super Low’)
20.68 0.014* 4.32 – 37.04
Gender: female
(Ref: male)
19.02 0.006* 32.42 –5.62
Age: 45-80 years
(Ref: 18–44 years)
8.74 0.198 22.11 – 4.63
SES: Medium C1C2 7.29 0.378 9.01 – 23.58
SES: Low DE
(Ref: High AB)
5.16 0.538 11.37 – 21.69
*Significant at the 0.0236 threshold (set for the adaptive design).
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consumption of alcoholic drinks labelled with numerical
information of alcohol strength would increase in a linear
fashion in naturalistic contexts during prolonged drinking
periods.
Participants did not self-report statistically significant
differing levels of appeal across the three groups. This
speaks to the successful manipulation of our labelling, be-
cause participants were all given the same type of wine,
with only the label differing between experimental groups.
Furthermore, this finding suggests that it is not differences
in appeal that lead to increased consumption when labels
display lower alcohol strength in numerical format.
The present pattern of results is also in line with prior
findings by Geller and colleagues [25] suggesting that la-
bels not highlighting the lower alcohol content of drinks
may be more effective in reducing consumption than those
in which the lower alcohol content is highlighted. Future
research should examine this further.
Strengths and limitations
Although our study shows that presenting information on
alcohol strength in numerical format for lower strength
wines leads to significantly greater consumption, we do
not know whether the same pattern of results would be
found for drinks of higher alcohol strength. It is possible
that in line with the self-licensing hypothesis [6], numeri-
cal information on labels of higher alcohol strength actu-
ally leads to lower consumption of alcoholic drinks,
because the label may serve as a deterrent cue to moderate
the rate of drinking.
The present study entailed a time-limited taste test in a
bar laboratory setting. Although the taste test is a com-
monly used validated measure of alcohol consumption
[15], and bar labs provide more ecologically valid testing
environments than traditional research lab settings, it
would be important to replicate the present findings in field
settings (bars and restaurants) to ascertain whether
drinkers rely more on the numerical information on the la-
bels in those settings too and what kind of implications this
has for patrons’ consumption levels. Using naturalistic
drinking environments would also enable a measure of
what happens when the duration of the consumption epi-
sode is not time-limited. It may be that the impact of the
numerical information on the label of the low strength
alcohol is less pronounced during extended drinking
episodes. Replications with other types of alcohol will also
be important to ascertain generalisability of the present
findings.
POLICY IMPLICATIONS
In policy terms, the present study suggests that policies
extending the range of lower strength alcohol labelling
may carry unintended consequences, by potentially in-
creasing consumption levels in the population. Although
it would be unethical to remove all numerical information
on alcohol strength from labels on alcoholic drinks, the
present findings coupled with those by Geller and col-
leagues [25], suggest that policies that encourage the de-
velopment of lower strength alcohol alternatives, but
carrying labels that do not prominently highlight the lower
strength of the drinks may be more successful in lowering
harmful consumption of alcohol at the population level.
However, it is important tonote that thepresentfindings
speak only to the potential of overconsumption when
drinkers are provided the low alcohol strength drinks.
Although recent sales data suggest that the market for
low- andno-alcohol drinks is increasing, especially in devel-
opedcountries,regular/averagestrengthdrinksstillholdthe
greatest share of the market [26,27]. Therefore, the poten-
tial for lower strength drinks to increase overall consump-
tion at the population level may be counteracted by the
lower sales of these products. Furthermore, as prior studies
suggest, the paradoxical effects of increased consumption
arising from the numerical information provided on the
labels of lower strength drinks may in fact work in the
opposite direction in purchasing contexts (both on- and
off-licence). For example, we know that some segments of
the population (e.g. younger and heavier drinkers) use label
information to choose higher strength drinks [8]. Further
research is needed to disentangle the potential behavioural
impact both on purchasing and consumption at the
population level arising from any changes to the labelling
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Supporting Information
Additional supporting information may be found online in
the Supporting Information section at the end of the
article.
Figure S1 Image of the bar lab set-up (participants sat at
the bar counter for the intervention period).
Figure S2 Sample label in one experimental group.
Figure S3 Experimental set-up in one of the three experi-
mental groups.
Table S1 Regression modelling the transformed appeal
measure (secondary outcome), based on experimental
group and stratification covariates (Ntotal = 147, n = 49
per experimental group).
Table S2 Regression modelling the rank of total consump-
tion, based on experimental group, age, gender and socio-
economic status (SES; occupation) including interactions
(Ntotal = 147, n = 49 per experimental group).
Table S3 Regression modelling the rank of total consump-
tion, based on experimental group, education, income, in-
dex of multiple deprivation, risky drinking, motivation to
reduce consumption and self-licensing including interac-
tions (Ntotal = 147, n = 49 per experimental group).
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